The reed forest of the Sylhet region is of enormous ecological and socioeconomic importance but has been rapidly eroded in recent years. The present research focuses on the extent and dynamics of dependency of local people on the forest, the socioeconomic impact on the reed forest resources, challenges and problems of biodiversity management, and people's perceptions and views on conservation. Fieldwork was conducted on the two Thanas of Companigonj and Dowarabazar, and empirical study tools included socioeconomic survey, participatory rural appraisal, in-depth interview and a preliminary forest resource inventory. Field observations reveal that over-exploitation of forest products, organized large-scale encroachment, changed land-use patterns (notably conversion to agriculture), low degree of public awareness, and habitat destruction are the main causes of biodiversity loss. Education has a clear link with forest resource collection from the reed forests: the higher the level of education, the lower the extent of reed collection. The most pressing challenges to biodiversity management and conservation include excessive population pressure, poverty, lack of education, inadequate employment and alternative income generation opportunities, and a low degree of awareness of the value of biodiversity conservation. Most respondents believe that the process of encroachment on reed forest land is influenced and manipulated by powerful vested interest groups consisting mostly of local government and political leaders, moneyed traders, or corrupt officials. The villagers are aware of forest destruction, and express concerns about the impacts and implications of denudation of the resource and associated biodiversity loss, e.g.: scarcity of fodder; destruction of homesteads by waves and surges especially in the rainy season in oxbow lakes and a reduction in wildlife. Most villagers suggest that the forest department should explore possibilities of introducing community-based social forestry and biodiversity conservation programmes in the forests with active participation of the local people. A process of systematic public consultation should be started immediately towards this end. An integrated management plan should be developed, in close consultation with the community, which addresses such demands and land usage concerning wood and non-wood products, agriculture, fisheries and conservation of ecosystems to promote biodiversity of flora and fauna. Core and buffer zones must be delineated when allocating land use in reed forest areas.
INTRODUCTION
There are 23 590 ha of gazetted reed forest in the Haors (bowl-shaped depressions between natural levees of a river subjected to monsoonal flooding) and low-lying land in the Sylhet Forest Division. These reedlands, located between 24°81′N latitude and 91°39′ -92°23′E longitude, are sparsely distributed over five Thanas (administrative units within a district) in Companigonj, Dowarabazar, Chattak, Gowainghat and Jaintapur in Sunamganj and Sylhet Districts (FMP 1998) . The reedlands are a part of the Haor Basin of Sylhet comprising freshwater wetlands, a vast alluvial plain, numerous rivers and streams, and hundreds of shallow depressions between the natural levees of river. The Haors flood to a depth of several meters during the rainy season and, in many cases, two or more neighbouring Haors link to form large water bodies. In the drier months, most of the water drains out leaving a shallow lake or a series of isolated ponds, called Beels. Beels are also shallow, saucer-shaped depressions which become overgrown with aquatic vegetation during the dry season (BCAS 1997) . Wetlands have great ecological, commercial and socioeconomic importance. They are one of the most fertile and productive ecosystems and an important breeding ground for fisheries (Karim 1993) . They serve as a filtering system to clean polluted water and provide a wide range of staple food plants, grazing grounds and fuel. It is the dynamic interaction of terrestrial and aquatic systems with people that make wetlands so valuable environmentally. These wetlands also have local, national and regional significance for their rich biodiversity.
The reedlands in freshwater marshes are dominated by reeds, locally known as Pajuban, and consist of tall grasses (6-7 m) mainly nal (Phragmites karka), khagra (Saccharum spontaneum) and ekra (Eranthus ravannae), some meadow grasses such as binna (Vetiveria zizaniodes), and woody shrubs like satamuli (Asparagus racemosus). Freshwater swamp forests develop in stagnant water areas around lake margins and on elevated ridges between the beels or levees of streams, and consist of evergreen trees of 10-12 m such as hijal (Barringtonia acutangula), koroch (Pongamia pinnata), bhuri (Trewia nudiflora), jarul (Lagerstreemia speciosa), woody shrubs like baladumur (Ficus heterophylla), chitki (Phyllanthus disticha) and Asclepias climbers. Such commercially important non-wood products as murta (Clinogyne dichotoma), bet (Calamus spp.), fish, shingles and boulders are also notable natural resources of the reedlands (Karim 1993) . The reedlands are rich in their fauna, being internationally important wetland habitats for migratory waterfowls, particularly ducks and shore birds. Such factors as indiscriminate cutting of reeds for use as building and industrial raw materials and fuel, organized encroachment, unsustainable harvest of wild animals and grazing have extensively damaged the reed forests over the last two decades. A major patch of the reed forests, about 24 000 ha, was allocated to the Sylhet Pulp and Paper Mills (SPPM) for fibrous raw material. By the time the mill became operational, however, the reed resources had already been substantially depleted due to such processes as systematic encroachment for settlements and conversion to agriculture (FMP 1998) . The reed forest biodiversity is disappearing daily due to high population pressure. Even the forest authority has failed to enforce the eviction laws. Moreover, there are conflicts between the Forest Department and local communities.
Against this background, this study focuses on the last remaining patches of reed forest in Sylhet, an endangered resource of enormous national and international significance. It examines selected dynamics of human interference and impact on the forest by shedding light on such issues as the extent and dynamics of dependency of the local people on the forest, the socioeconomic impact on reed forest resources, the challenges and problems of biodiversity management, and people's perceptions and views on conservation.
THE STUDY AREA

Physical setting
The reed forests mostly occur in the SurmaKusiyara floodplain. The flooded area comprises part of the Sylhet Haor basin, a succession of Beels and Haors of various sizes, intersected by river cutoff and swales (Rashid 1991) . The northern part of the area is within the Meghalaya plateau foothills, while the southern part is bounded by small hillocks near Sylhet and further hills to the southeast. The surrounding areas of Chattak and Dowarabazaar contain small hillocks (Rashid 1991) . Lowland and deepwater bodies, mainly Beels, Kuri and Khals, within the study area hold water for up to six
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months per year (Karim 1993) . The Surma and Goyain Rivers flow through the southern side, while the Dhaleswari flows through the eastern side (FAP 1993) .
Population
The reed forests of the five Thanas have a population of about 700 000, inhabiting 1739 sq km. The population of Companiganj is 85 169 and Dowarabazar is 157 240. The average family size is 4.5, slightly lower than the national average of 5.5. Literacy in the study area is only 22.8% (BBS 1995) .
MATERIAL AND METHODS
Socioeconomic information was collected from a structured questionnaire among selected villagers living near or within the reed forests. The survey data included profiles of household heads (ethnicity, age, religion and occupation), family members (number of family members, age, living standard, income, family land holdings, education) and migration pattern. A multi-stage sampling technique was used for selecting the survey respondents. Two Thanas -Companigonj in Sylhet and Dowarabazar in Sunamgonj -were selected for the research as these two Thanas represent the major concentration of the forests. The villages of the study areas were treated as clusters for analysis of the data. A total of 20 heads of households were interviewed face to face at their respective residences in each of the two selected Thanas. In addition to the questionnaire, Participatory Rural Appraisal (PRA) was used to obtain the opinions of people residing near and within reed forests. An unstructured outline was prepared for the PRA, focusing on issues such as the pattern of resource use, dynamics of relationships between different groups of villagers (e.g. ethnic, gender, economic and other), and the driving forces for encroachment. PRA was conducted in ten sites in the two Thanas. To complement the PRA, following Noponen (1997) , 13 key informant interviews were held with informants such as schoolteachers, religious leaders, local government representatives, and elder and elite persons of the local community. A small-scale forest resource inventory was also conducted mainly to collect information on vegetation types and floristic composition. The design of the inventory included stratified random sampling with a 10% intensity.
In data analysis, bi-variate analysis was used to describe the relationship between the variables. The qualitative data derived from the PRA and interviews were analyzed, taking into consideration the explicit and implicit meaning of the verbal statements (cf. Woodhill and Robins 1998) .
RESULTS AND DISCUSSION
Demography of the respondents
Nine out of ten respondents are married and over 62% are illiterate. The primary occupation of the majority of the respondents is waged labour (40%), followed by farming (29%), and small businesses (12%). Nearly all respondents have a secondary occupation. Farming is the most popular secondary occupation (44%), followed by waged labour (20%), small businesses (11%), reed harvesting (7%), and fishing (3%). In depth interviews with villagers indicate that the cultivated (agricultural) lands around the reed forests are not productive, and many villagers subsidize their family income by waged labour. This may explain the abundance of non-farm occupations in the area.
The mean family size is about 4.5, and male members over 10 years old contribute to family cash income generation (Figure 1 ). The apparently smaller contribution of women to income generation could be because the National Census does not consider women's familiar productive roles, such as processing rice, working in the kitchen, gardening and rendering service to family members, as 'economic' activities (BBS 1994) . Limited by this definition, the Census Report of 1991 shows women's economic activity as only 6% (BBS 1994), however, the percentage of male involvement is much higher (99.7%) than the national average (77%) (BBS 1994) .
Over one-third of the respondents are landless (owning 0.202 ha or less) according to the definition adopted by the government (BCAS 1997). About 42% of the respondents own between 0.206 and 2.024 ha, while less than a quarter own more than 2.024 ha. The sampled families own more farm land (mean 0.72 ha) than non-farm land (mean 0.28 ha) ( Table 1) . The land is, however, not very productive; most is located in the infertile foothills and produces only one crop per year. Income
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from farming is meager and most families depend on alternative income sources. The villagers in the study area have many diversified sources of income, including stone harvesting, waged labour, farming, small businesses, remittances from relatives living overseas, reed extraction, fishing, service income and rent from carts/rickshaws. Thus, the population living around the reed forests are relatively better off than the average rural inhabitants in Bangladesh, where dependency on agriculture is high.
The extent and dynamics of dependency on the reed forests
Bi-variate analyses were done to examine linkages between the extent of reed collection and selected socio-demographic variables (e.g. education, economic status). The findings suggest that education has a clear link with reed forest resource collection: the higher the level of education, the lower the extent of reed collection (i.e. dependence on the reed forests). As shown in Table 2 , 69% of illiterate people depend on reed collection, as against 22% having post-secondary education. Table 3 shows that respondents from all occupational categories collect reeds, albeit to varying degrees. Some 63% of farmers extract reeds, while service providers are relatively less dependent (31%) on reed collection.
The findings of the PRA corroborate observations that an overwhelming majority of local villagers in and around the forests use reed resources for family consumption. Notwithstanding the governmental (Forest Department's) regulatory restrictions, the villagers manage to access the forests relatively easily. The extent of consumption varies depending on their economic status. The poorer households have greater dependence on the forests for house construction materials, fuel and fodder. Generally, economically better off people do not live around reed forests, perhaps because reed lands are low lying and not a pleasant place to live in the rainy season.
Impact of human interference on biodiversity
Impact on reed resources
The heavy pressure of human consumption and the resultant rapid depletion of the reed resources has threatened the biodiversity status of the reed
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Qumruzzaman Chowdhury et al. forests. In the absence of more systematic data and longitudinal research, it is difficult to ascertain the exact extent of biodiversity loss but fieldwork observations and key informants suggest that there has been substantial loss of flora and fauna in the recent years. Karim (1993) identified 93 species belonging to 39 families in natural wetlands and vegetation, whereas the present study only recorded 31 species. Reed forest is a complex floodplain habitat that supports many different vegetation types, including open water aquatic vegetation, reed swamps and freshwater swamp forest. The relative occurrence of different species in the study area was determined using a species abundance model (log series model). The calculated χ 2 is 564.16, df 3 at p < 0.05 and significant differences were found between the observed and expected distributions. Thus, the log series model was rejected and the derived conclusion was that there is a clear relationship between reed forests resource collection and biodiversity loss.
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Figure 1 Frequency distribution of family members (> 10 years old) who contribute to family cash income generation
Impact on open water aquatic plant resources
As many aquatic animals and insects are largely dependent on the reed forest ecosystem, degradation of this habitat affects the aquatic resources. 
Impact on reed swamp forests
The composition of the vegetation in the study area has been considerably altered by human exploitation as well as natural ecological processes. In deeply inundated areas, reeds can reach 5-6 m tall. In low-lying areas, Phragmites kakra dominates, while Vetiveria zizanoides is dominant in the most elevated part and in nutrient-deficient soils. Due to aggressive behaviour, Vetiveria prevents growth of other species when frequent cutting and grazing disturb the balance. Woody shrubs like Ficus heterophylla, Asparagus racemosus, and Lipia javanica are uncommon and Rosa involucrata is a threatened plant in Bangladesh as it requires pristine reedlands (BCAS 1997). The major threat to the reed habitat is conversion of reedlands into crop cultivation. Indiscriminate use of the reedland for livestock pastures influences the vegetation cover. Saccharum spontaneum is a major fodder species that is collected by local people and stored for use in the rainy season. Overexploitation has also endangered this species. 
Problems and challenges for forest management and biodiversity conservation
There is a general consensus among the respondents that excessive population pressure and poverty are the major challenges in effective management of the reedlands. Other notable problems include lack of education, inadequate employment, lack of alternative income generation opportunities, and a low degree of awareness of the value of biodiversity conservation. Most respondents believe that encroachment into the reed forest is influenced and manipulated by powerful vested interest groups consisting of local government and political leaders, moneyed traders, and some corrupt government officials. Some influential people have managed to lease parts of the reedlands from the Deputy Commissioner's Office and have subsequently, unofficially, rented out and distributed these lands to the poor in return for a variety of patronage benefits. This has attracted the attention of political leaders, who often use these people as their political support base and 'vote banks'. A number of highly placed political leaders, including a few Members of Parliament, have visited the localities and given verbal assurances to the encroachers to encourage them to resist any attempt at eviction by the government (i.e. the Forest Department). The encroachers also want to convert the forests to agriculture, as they believe that changing land-use pattern will pave the way for establishing their rights to the land.
Popular perceptions and views
Our observations and local consultations suggest that the villagers are aware of the processes leading to the destruction of the forests. For example, they understand the implications of over-exploitation and organized encroachments by poor people under the patronage and connivance of sociopolitical elites. They also expressed concern about the impacts and implications of denudation of the resources and the associated biodiversity loss, such as: scarcity of fodder; destruction of homesteads by baor waves and surges especially in the rainy season; reduced wildlife; decline in farm productivity; scarcity of wild fruits and vegetables; and increased competition for scarce resources by an increasing number of villagers. They also have grievances against some government agencies, notably the police and forest departments, for their harassment and corruption. Although they note that widespread encroachment is the principal factor behind the rapid depletion of the forests, most respondent villagers however opine that it is impractical to attempt to evict the existing encroachers and reverse the process of conversion of the forests to agriculture. They suggest that the Forest Department should try to check further encroachment into the remaining patches of the forest by introducing community-based social forestry and biodiversity conservation programmes through active participation of the local people.
CONCLUSIONS
The preceding discussions reveal that overexploitation of forest products, organized largescale encroachment, changed land-use patterns (notably, conversion to agriculture), a low degree of public awareness, and habitat destruction are the main causes of biodiversity loss in the study area.
In following the respondent villagers suggestions, it may be a good idea for the Forest Department to explore the possibility of introducing communitybased social forestry and biodiversity conservation programmes with active participation of the local people. A process of systematic public consultation should be started immediately towards this end. An integrated management plan should be developed,
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in close consultation with the community, which addresses such demands and land usage concerning wood and non-wood products, agriculture, fisheries and conservation of ecosystems to protect the biodiversity of the flora and fauna. Core and buffer zones have to be delineated when allocating land use in reed forest areas. Moreover, as a part of the public consultation process, continuous efforts towards public awareness building are urgently needed.
